Abstract. This paper is concerned with the applications of Newton's and chord methods in the computations of the bifurcation solutions in a neighborhood of a simple bifurcation point for prescribed values of the bifurcation parameter.
1. INTRODUCTION Many problems in applications are formulated as (x,X)-o, where G:H x fft H is a smooth (nonlinear) map satisfying a(0,)-0;
H is a real Hilbert space and , . is a real parameter which often represents some physical quantity.
The solution curve F0: xo(.)-0 is called the trivial solution curve. A point (0,)E F is called a bifurcation point if there exists a smooth curve Fl:xl xl(.) of nontrivial solutions of (1.1)which is defined in some neighborhood of (0, ko) and passing through it. It follows from the Implicit Function Theorem that a necessary condition for (0, :k0) to be a bifurcation point is that the Frechet derivative G,,(0, ko) is singular.
On the other hand the singularity of Gx(0, k0) is not a sufficient condition for (), ) to be a bifurcation point. Some sufficient conditions for (0,ko) E Fo to be a "simple" bifurcation point will be stated in Section 2. This paper is concerned with the numerical computations of the nontrivial solution curves of (1.1) in a neighborhood of a simple bifurcation point (0, k0). Many excellent analytical and numerical treatments of this problem exist in the literature. The reader is referred to [1]- [7] , and the references therein for an extensive account of the subject. In almost all the previous numerical works the parameter .i s treated as a variable and is determined along with the "state" variable x. However, in applications . represents a physical parameter and it is often required to determine the state variable x for some given values of the parameter . .I n this paper we examine the applications of Newton's and chord methods in solving (1.1) for x while .i s kept fixed near a simple bifurcation point The rest of the paper is organized in three sections. In Section 2 we present some well known preliminary results, regarding the solution set of (1.1) which are based upon the Implicit Function Theorem and state a convergence theorem for Newton's and chord methods due to G. Moore [7] . In Section 3 we present and prove the convergence of some numerical schemes for computing the nontrivial solution curves of (1.1) in a neighborhood of a simple bifurcation point (0,0) for given values of the parameter X. In 
whcrc N()(U (5)) is c nciborhood of (5) problems where it is required to approximate the state variable x for some given values of k. On the other hand it is not possible in general to parameterize x using the bifurcation parameter k; for example; in the case when nontrivial solutions only occur at the bifurcation point. This shows that some additional assumptions are to be imposed.
In addition to conditions (a)-(e) of (2.1) we will assume that either (Non-degenerate case) E ,, 0 hold, and show that the methods of [6] can be modified to approximate the nontrivial solutions of (3.1) with k being fixed near the bifurcation point Let H, denote the Hilbert space H x 9] with inner product and define F: H, x R Ht by 
